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COMPLETE SPECIFICATION 
DRAWINGS ATTACHED 
Method and Apparatus for Producing Rubber Tubing 



We, Kolnische Gummifaden - Fabrik 
Vormals Ferd, Kohlstadt & Co., a Ger- 
man Limited Company, of 127-129 Deutz- 
Mulheimer Strasse, Koln-Deutz, Germany, 

5 do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

10 The invention relates to a method of and 
apparatus for continuously producing a non- 
reinforced tubing of circular or slightly oval 
cross section containing over 50 percent by 
volume of vulcanised rubber. 

15 The technologically conventional method 
of producing cross seetionally circular or 
only slightly ovai highly elastic mechanically 
high quality unreinforced (principally thin- 
walled) tubing consists in forming the tub- 

20 ing continuously by a screw extruder, in then 
mounting the tubing discontinuously on 
tubular mandrels and in this condition vul- 
canising the stationary tubing by exposing it 
to hot air or superheated ste-anu This dis- 

25 continuous and hence uneconomical process 
of vulcanisation was hitherto regarded as un- 
avoidable because high grade rubber com- 
position tubing with small admixtures of 
filler materials flow plastically when heated 

30 before they consolidate by being vulcanised. 
The tendency of the tubing to plastic flow 
causes -the tubing leaving the screw ex- 
iteuder to b& irreversibly deformed and to 
loss its circular section. 

35 It has now been found that it is never- 
theless -possible to produce such a tubing in 
a continuous process if a vulcanising channel 
containing a revolving endless conveyor belt 
is provided adjacent the discharge end of the 

40 extruder and the speeds of the extruder and 
conveyor belt are matched, and if during 
the process of vulcanisation a small gauge 
pressure of air is maintained inside the tube. 
[Price 4s. 6d.] 



The necessary pressure can be provided by 
sending a current of air -through the hollow 45 
mandrel of the tube extruder into the tub- 
ing which is open at one end. 

The invention will now be described with 
reference to the accompanying drawings 
which illustrate preferred embodianenjts and 50 
in which : — 

Fig. 1 is a schematic representation of an 
embodiment of apparatus for the continuous 
production of rubber tubing according to the 
invention and 55 

Fig. 2 is a modification of a detail of the 
apparatus. 

The apparatus illustrated in Fig. 1 com- 
prises a tube extruder 1 with a nozzle 2 con- 
nected with a source of compressed air and 60 
containing a hollow perforated mandrel. 
Adjacent the exit of -the extruder is a vul- 
canising belt 4 revolving in a heating cham- 
ber 3 and outside the chamber 3 is a cooling 
and delivery belt 5. 

The length of the tubing thus obtained is 
limited by the length of the delivery belt 5. 
The belt 4 is equal in length to that of the 
chamber 3, and the belt 5 may be provided 
with cutting devices. Moreover, a straighten- 
ing and control belt may be interposed 
beitween extruder 1 and vulcanising belt 4 
and two rollers may be provided between the 
vulcanising belt 4 and the delivery belt 5. 
The two rollers serve to reduce temporarily 75 
the cross section of the tubing 6 and conse- 
quently to increase and regulate the pres- 
sure inside the tubing. The interposition of 
the two rollers is advisable, especially when 
tubing of an internal diameter greater than, 80 
say 50 mm, is to be produced by the 
described method. In such a case the main- 
tenance of the required internal pressure 
would call for the supply of a disproportion- 
aitely large volume of air if the two rollers 85 
were absent. The tubing cannot be deformed 
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to any extent by the compression in the two 
rollers because the tubing has already been 
vulcanised before entering the rollers. 
In -the alternative foitm (Of qonstruc/ti'on 
5 shown in Fig. 2 a winding reel 7 is provided 
at the outlet end of the delivery belt 5 for 
winding the completed tubing thereon. The 
necessary internal pressure is adjusted pre- 
ferably by pressure regulating means. 

10 A partly continuous method of production 
■may be performed by leaving the tubing 
open at one end during the extruding and 
vulcanising processes. An expess of air will 
then be blown through the tubing. After 

15 having been deposited on a length of delivery 
belt the tubing is then cut to lengths, the 
maximum length depending upon the length 
of the delivery table. 

The vulcanisation time depends upon the 

20 length of the vulcanising belt and the speed 
of the beiLt K (the vulcanasaltobn time is 
long, the temperature of vulcanisation may 
be low and the risk of accidental permanent 
deformation of the tubing can be kept low. 

25 On the other hand, the efficiency of the 
method increiases as working speeds rise by 
shortening the vulcanising time. It is there- 
fore an advantage to reduce the intermediate 
plastification time of the composition by 

30 making additions of suitable ligidifying 
additives, such as faotice, regenerate, syn- 
thetic rubber or active silicdc acid or sili- 
cates. In carrying out the invention the 
total proportion of all additions should not 

35 exceed 50 percent by volume. It is also 
advisable to accelerate the response of the 
mixture by the nature and quantity of the 
vulcanising accelerator. However, the pos- 
sible increase in the quantity of vulcanising 

40 accelerator that can be added is subject to 
limitation because of the necessity of pre- 
venting partial vulcanisation of 'the com- 
position during the mixing process itself. 
Tubing produced in the manner described 

45 is particularly suitable for further processing 
into packing and stocking rings. Tubing in- 
tended for such purposes has wall thick- 
nesses between 1 and 2 mm or less, and an 
internal diameter between 10 and 100 mm 

50 or more. 

WHAT WE CLAIM IS :— 
1. A method of producing tubing of 
circular or only slightiy oval cross section 
from a material containing 50 per cent or 

55 aver, by volume, unvulcanized (natural or 



synthetic) rubber, wherein ,the tubing 
farmed by an extruding machine is immedi- 
ately conducted through a heating chamber 
on a conveyor belt to^vulcanize the tubing, 
and its approximately circular section is re- 60 
tained during vulcanization by the mainten- 
ance of a slight gauge pressure in its 
interior. 

2 . Method as claimed in claim 1 , 
wherein the free end of the tubing is kept 65' 
closed, whilst its internal pressure is kept 
constant by fine regulation. 

3. A method as claimed in claim 1, 
wherein the tubing remains open at one end 
during the extruding and vulcanizing steps, 70 
a slight gauge pressure being maintained 
therein by blowing in air, the tubing being 
deposited on a delivery belt and being cut 
into lengths. 

4. Apparatus for performing the method 75 
claimed in claims 1 to 3, comprising a tube 
extruder which delivers the extruded tubing 
into a heating chamber containing a con- 
veyor belt equal in length to the length of 
ihe heating chamber and upon which the 80 
tubing is conveyed, means for supplying air 
for maintaining a slight gauge pressure in 
the interior of the extruded tubing within 
the heating chamber, a cooling and delivery 
means, preferably in the form of a conveyor 85 
belt, being provided outside the heating 
chamber and carrying cutJfcing devices for 
dividing the tubing into predetermined 
lengths. 

5. Apparatus as claimed in claim 4, 90 
wherein a reel is provided at the end of the 
cooling and delivery belt on which the 
tubing may be wound. 

6. Apparatus as claimed in claims 4 and 

5, wherein a pair of rollers are provided 95 
between the vulcanizing belt and the 
delivery bell 

7. A method of producing tubing of 
circular or slightly oval cross section sub- 
Btanrtially as hereinbefore described, 100 

8. Apparatus for carrying out the 
method of producing tubing as herein set 
forth substantially as described with refer- 
ence to the accompanying drawing. 

STEVENS, LANGNER, PARRY & 
ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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